WHAT IS CLAIMED IS: 



t 



A' 



1. A plane diffraction grating with grooves formed on a surface thereof, the plane 
diffraction grating being rotated about a rotational axis which is normal to the surface, and 



being characterized in that a ^ffte of the grooves at a radial area is determined depending 
on a rotational position of the aSirea about a rotational center defined as a foot of the 



rotational axis on the surface of the plane diffraction grating. 

i 



2.\ The plane diffraction grating according to claim 1, wherein the plane diffraction 
10 gratingsis a blazed type> and a blaze angle & 0 of the grooves in an area along an original 

line at the rotational position 0= 0 is set as; 



where a is an angle of an incident ray from a normal to the Surface of the plane 
diffraction grating in thi^ejLSamy is an angle of a diffraction ray from the normal, and 
15 a blaze angle 8$ of the gro^v^n an ^rea along a line at the rotational position <b is set 
as 



* \ D )ll+tan 2 0sin 2 0 () 



3. The plane diffraction grating according to claim 2, wherein: 
20 the surface of the plane diffraction grating is covered with a multiple-layer coating 

to improve reflectivity; 

an unit thickness <4a of the multiple- layer coVing in the area along the original 
line at the rotational position = 0 satisfies the equation: 
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where 



m b ^ the diffraction order, 

a 0 is tMe wavelength of the light diffracted by the area, 
*„ n =Vl-\24-5 2 )/cos 2 a, 

n is the average refractive index of the multiple-layer coating, 



and an unit thickness <4#of the multiple-layer coating in the area along the line at the 
10 rotational position satisfies me equation} 



where 




A = 2dLR ai> cos(o^tf fl ) , 
A is the wavelength of the light diffracted by the area 

15 d$ = l~n^ 

is the average refractive index of the multiple-layer coating. 

4. Hie plane diffraction grating according to claim 1, wherein the plane diffraction 
grating is a laminar type, and a depth h Q of the grooves in an area along an original line at 
20 the rotational position 0 = 0 is set as 



2(coscc + cos£) i 
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whereV 0 is the wavelength of the Light diffracted by the area, a is an angle of an incident 
ray from\ normal to the surface of the plane diffraction grating in the area, and 0 is an 
angle of a diffraction ray from the normal, and 

a deptW\/^ of the grooves In an area along a line at the rotational position <!> is 

sel as 



\ - 



2(cosa + cos0)cos# 



5. The plane diffractiom gra 
the surface of the pla^e 

to improve reflectivity; 

an unit thickness d^o of 

line at the rotational position 0 = 



; according to claim 4, wherein; 
ption grating Is covered with a multiple-layer coating 

er coating in the area along the original 
equation: 
0 sina + i?„ 0 sin^) ? 




where 



m b is the diffraction order, 



n is the average refractive index of the multiple- layer coating, 



and 



an unit thickness of the multiple-layer costing in the area along the line at the 
rotational position 0 satisfies the equation: 

^ A - d^ (R^ since + sip 0 ) , 
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where 



A igs^he wavelength of the light diffracted by the area 




n$\& the average refracKyp index of the multiple-layer coating. 



An optical system comprising: 



a plane diffraction! grating having grooves on a surface of the plane diffraction 



6. 



grating whose profile at an area is determined depending on a rotational position of the 
area about a rotational cent [r defined as a foot of the rotational axis defined below; 

a mechanism for Rotating the plane diffraction grating about a rotational axis 



which is normal to the surface; 



\ 

an incidence optical system for casting a converging beam of light on a point of 



the surface of the plane diffraction grating, the point being apart from the rotational center. 

7. The'bDtical system according to claim 6, wherein the plane diffraction grating is a 
blazed type, and Skbiaze ang^e J^fOTthe^grooves in an area along an original line at the 

rotational position # \= 0 is 




where a is an angle of an incident ray from a normal to the surface of the plane 
diffraction grating in the area, and 8 is an angle of a diffraction ray from the normal, and 
a blaze angle 8$ of the grooves fr^an area along a line at the rotational position 
<t> is set a$: 
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- a . a I l + tan a 0 
sine. *=sin6L, - = — 



(l + tan fc 05in 2 0 o 



8. The optical system according to claim 7, wherein: 

the surface of the plane diffraction grating is covered with a multiple-layer coating 
5 to improve reflectivity; 

an unit thickness dta Of the multiple-layer coating in the area along the original 
line at the rotational oosition = 0 satisfies the equation: 
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where 



Wjb is the diffractil 
Aq is the wavelengi 




- 2d b(t R a0 cos(a - fl fl ) , 



iffracted by the area, 



d - l~n, 

n is the average refiactiv^ index of the multiple-layer coating, 

15 and 

an unit thickness the m\iltiple-layer coating in the area along the line at the 
rotational position <t> satisfies the equakc 

m h k - Id^Hoi cos(a -0 fl ) , 



where 



a is the wavelength of the light diffracted by the area 
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n^is the average refractive index of the multiple-layer coating. 



9. the optical system according to claim 6, wherein the plane diffraction grating is a 
laminar type\and a depth of the grooves in an area along an original line at the rotational 
5 position $ -OJssetas 




where A (1 is the wavelength of the light diffracted by the area, V? is an angle of an incident 
ray from a normal to the surface ofitne plane diffraction gratirg in the area, and B is an 
10 angle of a diffraction ray from tt^e no\ma^and j 

at th/r 



a depth h$til the grooves' 



ong a line at the rotational position 4> is set 



as 




? 2(cosoc + cpsjS)cos^ 



15 10, The Optical system according to daiiAP, wherein; 

the surface of the plane diffraction grating is covered with a multiple-layer coating 
to improve reflectivity; 

an unit thickness dw> of the multiple-layer Aoating in the area along the original 
line at the rotational position 0=0 satisfies the equatiq 



20 



>»A -^(^oSina + Ze^in^), 



where 



rn h is the diffraction order, 
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■Vl-(26-(5 2 )/cos 2 a t /f^ 0 -Vl-(2a-« 2 )/oos 2 ^ > 
n is the average refractive index of the multiple-layer coating, 



and 




an unit thickness^^of the multiple-layer coating in the area along the line at the 
rotational position 0 satisfii 



where 



* sine sin 0), 
A is the wavelength of the ligfi^i^racted by the area, 

n# is the average refractive index of the rbultjple-layer coating. 



IL A method of producing a plane diffraction grating having grooves on a surface 
15 thereof whose profile at an area is determined depending on a rotational position of the 



0 



area about a rotational center, the method comprising the steps of; 

coating a substrate with a photo-resist layer and forming a photo-resist mask from 
the photo-resist layer according to a preset pattern of groove arrangement; 



covering the ohoto-iesist mask with a sector mask having an opening of a narrow 
rotational center, 

over the sector mask with an appropriate etching condition 
depending on a rotational position of the sector mask about the rotational center; 



rotating the sector 



mask by an angle of the apex of the narrow sector; and 
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repeating the etching process and the mask rotating process until the narrow sector 
sweeps the surface of the substrate. 

The plane diffraction grating producing method according to claim 11, wherein 
the plane diffraction grating is a blazed type, and the etching condition in the etching 
process is such that: 

a Maze angle # fl of the grooves in an area along an original line at the rotational 
position 0 Apis set as J 

a + jS 

10 where & is an angf^o^an incident ray firom a normal to the surface of the plane 
diffraction grating in the a^^^^/^itan angle of a diffraction ray from the normal, and 
a blaze angle d$ of^the grooves in an area along a line at the rotational position 
$ is set as 
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$in0. A $m ft, J z — 

4 A °p + tan 2 0sm 2 0 o 



13* The plane diffraction grating producing method according to claim 12, wherein 
the surface of the plane diffraction grating is t^en covered with a multiple-layer coating to 
improve reflectivity, and: 

an unit thickness d& of the multiple-laye\ coating in the area along the original 
20 line at the rotational position <t> = 0 satisfies the equation: 



where 
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Wfe is the diffraction order, 

y [>i$ the wavelength of the light diffracted by the area, 

tf\== Vl-(2*5-5 2 )/COS 2 Or, 
<? = lV« t 

5 rt is the average refractive index of the multiple-layer coating, 

and 

an unit thickness 4 0 of the multiple-layer coating in the area along the line at the 
rotational position <fi satisfies the equation: 

m fe A«2d A ^cos(a-0 o ), 

10 where 



A is the wavelength o: 




by the aiea 



/?^Jl-(2<S,-5%)/ 



6$ = 



n$ is the average refractive iha^Loraie multiple-layer coating. 
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14, The plane diffraction grating producing method according to claim 11, wherein 
the plane diffraction grating is a laminar fype, and the etching condition in the etching 
process is such that: 

a depth /i 0 of the grooves in an area alon^g an original line at the rotational position 
20 0 = 0 is set as 



0 2(co$a + cos)S) 9 
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* 



Abere A 0 is the wavelength of the light diffracted by the area, a is an angle of ari incident 
rayVrom a normal to the surface of the plane diffraction grating in the area, and {i is an 
angle o£ a diffraction ray from the normal, and 

a\depth A^of the grooves in an area along a line at the rotational position 0 is set 

5 as 



h = 12 

* 2(cosa + cos/J)co$0 



15. The plane diffraction grating producing method according to claim 4, wherein the 
surface of the plane diffraction grating is then covered with a multiple-layer coating to 
10 improve reflectivity, and: 



if is 
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an unit thickness 
line at the rotational position 



of \Jhe nitflfiple^ayer coating in the area along the original 
tisfies the equation 



where 



m b is the diffraction order, 
d = 1 

where n is the average refractive ind^x of the multiple-layer coating, 



and 



an unit thickness d b $Qi the multiple-layer^ coating in the area along the line at the 
rotational position <?■> satisfies the equation 

*V* = ( R «* sin « ^ R & sin 0) ' 
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where 



a ftsAe wavelength of the light diffracted by the area 
where = 1 — «^ 

w^is the average reft^tov^lndex of the multiple-layer coating. 
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